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(57) \mm 

CH2 = CRi-CH2-Zn ( 1 ) 



(2) 



^M2 0 00 

2 
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CH2 = CRi-CH2-Zn (1) 
-CR2R3X (2) 

^11^ » ) 

J; K)mm^tii> z. t ^mmt^m^ i xi±2mmcr> 

CH2 = CRi-CH2-Zn-CH2- 

[ mmn i o ] it*iB i ~ 9 co^^^-rti^-^-m^ztEmco 

■^miz^ 'r)mM^ttfz^lzT)\^dr-)l^M^^-t^ b'^ 

(Mn ) <r,i:t (Mw/Mn) ;t)^ 1 . a^mcOMThh 
[m^mi2} S!C^:^^«;6^. 5 0 0-10000 

ototeSitS)^if5i<3ii oxfil iieaos-^*, 
[ If *ii 1 3 ] If 5^11 1 - 7 CO V ^-rti^Hzimcojjm 

izj: OMjSSixfcS-^#;c07|^Sr;W^-;^aob Kn;^ 
[ IfiRlI 14] ( A ) If 1 - 8 I ^riX3;)H:llEtt 

J: K>mm$tirz^izTfi^^-j]^m^^-r^^' 

-/umm^i^. (B) bh'ni^U/l'S-ii-^-ft.-^. 
[ If mil 1 5 ] If mil 1 3 tcidWfO:^ffitc J; D Kit S 

{ If mis 1 6 ] if mil 9 x{± 1 0 ttattos-fbttfflfiic 

[^B^c^P0=S:liiB^] 

[000 1] 

[:^tWfOR^^W:«-ff] MmzT!V^=.)V 
*^ ^^-i> b-;P^fi-^#;oMjt^rSfe. ^'it/^liM*-^ 

[00 02] 



* [ifmii4] v^y^'7'j:^)vm^i)m.f-^m'7'J:^ 
ma#:-e^ i t ^!^it t -r-g. if mia i ~ 5 <?)v 

[ftmiST] b-;k^#Mf4:>e)i\ T^"J;PKxX7^;k 

10 [fimiiB] wmm-^-^t^-m^s-^mh^ti^ 

-mzmmcn-ism. 

CH2=CRi-CH2-ZnX (3) 

[ifmxi9 ] ^im.^Mt^^mti^-m.-^Axm.iy^tih 
it-^'mx'h It i: -r -1. »mii i - 7 coi 

-iit=ia»co*-s. 

-CRi=CH2 (4) 

20 ^ . jfi S ^Til-f l:f ij ffl^-^^b-fr § C ^: J; 0 T 

ffi'm^fix^^h. mm. ir-M\.zr)V'r—}vm^^'th 
m^mt. wmh LTb Yx2i.^))vm^M\Y/^'m^m 

[0003] ico J; -5 ^r. T;l^^r-;PS**ffltc*-r^ 

mMm}L^mm,zm^^ . m^t^mmizm^^t^txx^^ 
[0004] ^-)V^m^\k-<r>^xh . ( p< ^' ) r 

[000 5] b--;i^s^fi-^ft:{i, ^■^i;^wm.m-mm 
(Ti'A'mjfMz^ Tj\^y-)umi mx-t^ c ^: ti-x-^ti 

. ^ti ^ i:j:Mmzmm-t^ ^ t im^xn^^w 
[0006] !ifBB¥5-2554 1 5izi±m^mmt 

LXT}V'r-)vm^^=jx)vy 4 Yim\^^. m^^^z 



(3) 

3 

^^tix^^^iiK itL^>(7)^raT-{i, m^mzvmiizr 

^^^m-{m^n^zti±'c-^ti:^\ mmmz^i^zr 
;]^^=if\^m^m-xfzisbmi. m^mm^^AizmmL 

^commyfm^zj:'o%^ti^ i.^^) T^u;p*a-^#: 
{s. mm^mmizx'o. imwm^iz^^^^iK^tfimx 

[0007] wm^itmm. ^mm^i±tib. 

27 1 . 
[0 0 08] 

msizm^:tm^^ ^ t xh h . 

[0 0 0 9] 

^-ri> ^-!v^m-^mmm-h:^mi<zmt^ . 

CH2 = CRi-CH2-Zn (1) 
[0 0 10] 

-ivmrn^w^mm-humi^zmt^ . 

CH2 = CRi-CH2-Zn (1) 40 

(5^41. Kmymxii;<^)vmx-hh. ) 

Ttc. ^mizj\ud^ymi^^h\L-)v^m^w.(o^^ 
t<z-^\^xmm^h . 

[00 11] Ut>^-*-^t{i;^»c*3V^T(i. 



^$ffl2 0 0 0-l 289 24 

4 

!Vh^')Vy A y >'ig#: (J. Am. Chem. Soc. 
19 94, 1 16. 7 943) ^-hn^i^K^l:-^^ 
}lCn>^-J:^)VW^\^^^'^hh<n (Macromole 
cules, 1994, 27, 7228), -W^J^u^ 

^ift^S^'j^yPS-H-j (Atom Transfer R 
adical Polymerization:ATR 

p) tiiLtmf^it^. m&im.i)m<. ^'J:^)vn± 
co^ -yr y y'f^j:}£izi:hw±m,mtim^ '9^-r< , m 

M/Tf^cr)^-^ ( Mw/M n = 1 . 1 — 1 . 5 ) m^Wifi 

X^TA^^mzayVu-iV-thilbi:)^ 2f^h. 
[0012] r ij b>'^'^j/';*f;l^a-^j£j {i, -e^O^'l* 

[0013] r IJ t>:?-5i^'^;ka-^Sj cT)^]^-^ , # 

IH4^M, a^MmSrM^htTb'^/l^^^y^-^ 
a-^-r-l. rjH^^»^s^-;^?;i^S-^Sj (^Ji.{f, Mat 
yjaszewski/i), J. Am. Chem. So 
c. 1 99 5, 1 1 7, 5 6 1 4 , Ma c r omo 1 e 
cules 1995, 28, 7901, Scienc 
e 1 996, 272, 866, ^bS^/^iiS awamo 
to^5,Macromolecules 1995, 2 
8, 172 1 Sr#Bi) {i, ±Mt(r> ^^}\Ly-f^=J:^}Vm. 

commi.zMtx . 'E^^mKi^hzimmmvj: 

j^^^ym^^^mz-^ L , mtm'^mMcnm\<D i 

9 6 3 0 4 2 1 aiAWO 9 7 18 2 4 7 i^McOZ h , 
[0014] i<7)il^#t!j9i;^;t^S-^Tii:, ^Til^Nn 

yyim. mi^z^m^co^ ^ ^.mm -^\u^yi^^i^'t 
^^m^^^yy-(tm (mm. amz^\uyy^^^t 
f} )v^:—Mt'k'im' , ^ y i^vna ^z)\nYyk^-th\\L 
-^) , i>h\^\t)^^fy\^7.)Vii^-MY.^wmm 
t Lxm^-^^tL^. 

- h Lxitm^zmmi^j: < , =&«<o i^co^m^^^ztti^ 
^) r^y;t^M^^;^, (.^^) r^y^t-ffixf-zk. 



(4) 

5 

K- t e r t (;^^) T^"J;PK-n-^y 
0 fV-m- 2 - JC^;P-^^ ( ;^ ) T^' U 

-t Kn^i^x^yp. (;><^') T^"J;l'S-2-b Kn 

K#jDft. ( ^ :^ ) r ^' U ;t^K b U y)V^U:A 

^/t-. (^^') T^'J;^B!2->'^— 7;W:tnx^;Px^ 

iJ;t'BS2 y';^:tnx^;P- 2- 
y-yl^^tar^yt-xf-zP, (;^^') T^U;PK2-vn° 
— 7;k:tnx^7l^, (;><:$?) Ti? y/k^^N— 7;t':tn;'< 

(^^) T^' ';;^K2-^^°-:7;^::t^;<^;^-2- 
y^°-7;^:t^x^;^^^;^, (;^:^?) T^"J;Hg2-VN° 
— ■7;P^n^^>-;l'X-?-;^, TiJ' y;Hg2 

mcrixi-vy^^/^— ; j^~y}Vy^r3:£~i~vy^ 
yjv^uyu'cvy^ 7 -7 ^t, K — u x>^^D 7 -/ 
b'^;P^ y -7— ; bci;l^ bU;^h^>'>-7y. b-;l^ h 
Uxhdri^>'^>-^tfO^-f*-^Wb';:^;l'^^y-7- ; to 

Tk-^u^ym. ^U4ym. ^v^ym.<ry'^yr)V^}V 

xxT-;PatX£/T;P^;I^xxT-;^ ; :7v;PK. :7v;l^^ 

S 5 x^7l'-?P->f 5 Tab 40 

y y nri h y f y ;^^-^*b-;p^^ 

*-ir^b-/P^^ yv- ; i^Kb'^/ix. rnb^^Kb' 
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6 

ifvsyyKb -;^. ^J«b-;p. g^Kb- 
)Vm(r)\L—)Vx.y^'f}Vm ; :i^i-uy. y°ab°^>'^cor 
/Ix^rysg; y-fi^jiy^ yy']y y^coi^^^=J:i:ym. \ 
jS-fbb-yu-, ;^-ft:b'^yx>-. iS-ftry;!-, Ty;kr;k 

;l^K^^yv->6Wi Lv\ J;0*?SL<{i, ryy;k 
^Hjt;j3v^x{i. itti^osfaLv^^y^-Srflfitfo^y 

S L V y v-3&iaMJtT'4 0 fLT V ^ ^ ; ^: 

^LVK ^xn^timmm^'C'm ;c (f ( y ) r y yi-® 
i: (i. r y y fmis i t/'/fc -g. ^ ^{iy y y y 

tlx, n^-^^yy^m (mnt. amz^^nyy^: 

C6H5-CH2X, CeHs-C (H) (X) CHs. Ce 
H5-C (X) (CHs) 2. 

R*-C (H) (X) -CO2R5. R*-C (CHs) 
(X) R4-C (H) (X) -C (O) 

R^ R*-C (CHs) (X) -C (O) R5, 

i^ry— —20 COT ^/I'^ji'm. 
xii^m. mm. ttzus^m) 

R4-CSH4-SO2X, 

( ±ii(D^^i,zi5\^x . R* 7j<*j^Ts!^ fcimmm i - 
iim.mm.7--'2o<Dr^fv^}vm. ximm. mm. t 
[0015] iMmi^^my'JAJum-^izm^x. 

mtLX. 2-:>liUi<r>miih<^^^-t^WM^^TJj^yim 

XW^-oyy^t^-Ji^yn —>Uti^^^ ^ ffl I. ^ T fi'^ * V \ 

[0016] 

[-fti] 



7 

o,in,p- X- 



(5) 

■CH2— CqH4— ' CH2— X 
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8 



CH3 CH3 CH3 CHa 

0JI1J>- X — CH2-C6H4-Cf^— X o-ni*- X— CH2-C6H4-CH2— X 

CH3 CH3 

H H CH3 CH3 

X— C (CH2)„-C X X— C (CH2)n-C ^X 

CO^ OO2R CO2R 

H H CH3 CH3 

X— C (CHsDn-C ^X X— G {C»^„-C ^X 

COR COR COR COR 

a. nl40~2 0©«jR, XJ±3BR. MM, ^ittt3'y*} 

CH3 ^H3 

X— CH2-C-CH2— X X— CH— C— CH— X X— C C— C— X 

11 I II I I 11 I 

O CH3 O CH3 CHa O CH3 

CeHs CgHs 
X— CH— (CH2)n-CH— X 

2 0TV~}V-m. tfzli^m.7'-2 0T^}V^)V£^: [00 17] 



(6) 

9 

O O 
II II 
X — CHa-C— O— (CH2)„-0— C~»4e— X 



sf^lfB2 0 0 0-l 289 24 
1 0 



X — CH— C— O— (CH2)„0— C— CH — 

CHsO ^ CH, 

X — C C— O— (CHdnO— C— C ^X 

CH3 CHq 

(^^. ocDSs. m&m. ^m. ^tzit^^m) 

X — CH2— C C — CH2— X 



CH3 CH3 

X — CH — C C CH — ^X 



o o 



o o 

CH3 CH3 

CHg O O CH3 



9 o 
II II 

cm*- X — CHg-C— O-CBH4— O— C— CH2— X 
o^p- X — CH—C— O— C6H4— O— C— CH — ^X 

J r 

04n4i- X — ^ C— O— C6H4— O— C— C X 

CHs CH3 

o.m^ X S02~C6H4-S02— X 



20TV~)]^m. ttii±mmm7^2 0T^)]^^jumi 



r ^ h '^mmmvcr)'^tm ^^^^ ^m^ n 



r 



[0019] T)v^—)imi:^-th^^^\=ty>'it^t 



50 



R^RSC (X) -Rs-Rio-C (R6) =CH2 (5) 

^fzitTyji^^)]^. trzi,mmzt3\^xmmz 

Ltzi^co. R9{i. -c (o) o- (xxt-^v 

. -C (O) - (^-hS) , tfzlio-. m-, p 
-yj.-h-ym. RiofiititlS-^. i^^ii^*iS[l'-2 

0 <?) 2 iMco^i^mx 1 ^il^^±ox-T■;^^-^sr-^^•ev ^ 
[0020] —m^ 5 x-Tik^ti^ . TJVr—jvm^^-t 



1 1 

XCH2C (O) O (CH2)nCH = CH2. HsCC 
(H) (X) C (O) O (CH2) nCH = CH2. (H3 
C) 2C (X) C (O) O (CH2 ) nCH = CH2. CH 
3CH2C (H) (X) C (O) O (CH2)nCH = CH 
2 . 

[0021] 



002(0 H2) nCH=CH2 



m. n{±0 — 2 0Ofia) 

XCH2C (O) O (CH2)nO (CH2)caCH = C 

H2. H3CC (H) (X) C (O) O (CH2 ) nO (C 
H2)itiCH = CH2. (H3C)2C(X)C(0)0 

(CH2) nO (CH2) caCH=CH2. CH3CH2C 
(H) (X)C(0)0(CH2)nO(CH2)mCH = 

CH2. 

[0022] 
Ut4} 





C02(GH2)n a-(CH2)mCH^Ha 



m. nlil--^20C0m. m{i0-2 0<?0^) 

o, m, P-XCH2-C6H4- (CH2 ) n-CH = C *30 

H2C = C (R6) -Rio-C (R7) (X) 
(^^. RK R^ R^ R'K X{i:±IBt|5]t. R^ 

mmm-^. -c (o) o- ij^x^jvm) . -c 

(O) - (yhX) . tfzli. 0-, m-, p-y:^- 



(7) ^2000-1 28924 

1 2 

*H2. o, m, p-CHsC (H) (X) -C6H4- (C 
H2)n-CH = CH2. o, m, P-CH3CH2C 

(H) (X) -C6H4- (CH2 ) n-CH = CH2. 

m. n{i0-2 0Om) 

o, m, P-XCH2-C6H4- (CH2)n-0- (C 
H2)m-CH = CH2. o, m, p-CHsC (H) 

(X) -C6H4- (CH2)n-0- (CH2)ca-CH = 

CH2. o, m, P-CH3CH2C (H) (X) -CeH 

10 4- (CH2)n-0- (CH2) [aCH = CH2. 

(±iBo#xtfcfcv^T. xi±im. mm. ttzits^ 

m. n{il— 2 0OKi*. m{±0 — 2 0OS1:) 

o, m, P-XCH2-C6H4-O- (CH2)n-CH 

= CH2. o, m, P-CH3C (H) (X) -C6H4- 
O- (CH2) n-CH = CH2. o. m, P-CH3CH 
2C (H) (X) -C6H4-O- (CH2) n-CH = C 
H2. 

(±Mico^^iz}5v^x . ximm. mm. ttiHB^ 

20 o, m, P-XCH2-C6H4-O- (CH2)n-0- 
(CH2 ) m-CH = CH2. o, m, P-CH3C (H) 

(X) -C6H4-O- (CH2)n-0- (CH2)m-C 

H = CH2. o, m, P-CH3CH2C (H) (X) - 
C6H4-O- (CH2)n-0- (CH2)m-CH = CH 

2. 

{±mco^^^zm^x. xmm. mm. trzitB^ 



O2«<:0*ti* ( lMi.:i±OX-x;l^'^&'^AT^V"iT 

LTC (O) omK^y :^^UyXmi:^^^DSmiiiii'^ 

Li>^<. mm^-^xA-^xh^^^K Yi^HjmiM^^-^x 
^v^^^^si. mm-^^^yy'f^^^im^t't^rzMz^ 

R^'tLXlic (o) om. c (o) y:^::iuym 

[0023] -m^eco^t-^m^Mi^mizmyf:^^^^ 
a. 

CH2 = CHCH2X. CH2 = C (CHs) CH2X. C 

H2=CHC (H) (X) CHs , CH2 = C ( CHa ) C 
(H) (X) CH3. CH2-CHC (X) (CH3)2.?^50 



RII-R8 (6) 
•^^CH2=CHC (H) (X) C2H5. CH2 = CHC 
(H) (X)CH(CH3)2.CH2 = CHC(H) 
(X) C6H5. CH2=CHC (H) (X) CH2C 
6H5. CH2 = CHCH2C (H) (X) -CO2R. C 
H2 = CH (CH2) 2C (H) (X) -CO2R. CH2 
= CH (CH2)3C (H) (X) -CO2R. CH2 = C 
H (CH2 ) sC (H) (X) -CO2R. CH2=CHC 
H2C (H) (X) -C6H5. CH2=CH (CH2 ) 2C 
(H) (X) CH2 = CH (CH2)3C 

(H) (X) -C6H5. 

(jiiBo#s^;t3fcv^T. xmm. mm. ^tzi^B^ 
m. Ri±mmmi--2 ocoT)]^^)um. ru-zi-s. r 

[0024] T/l^^r- ;l^SSr*-r 

0-. m-. p-CH2 = CH- (CH2)n-C6H4- 
SO2X. 0-, m-, p-CH2 = CH- (CH2 ) n- 

O-C6H4-SO2X. 

(±iso#5tti3v^T. xmm. mm. t,fz\tB^ 



1 3 

[0025] ±lE^1®tt^'Uy^K^^^^s#«^^u^rv* 

R7R8C (X) -R9-R10-C (H) 



(8) ^t^2 0 0 0-l 289 24 

1 4 

(R6) CH2- [S i (R12) 2-h (Y) 



bO] ^-S i (R13) 3-^ (Y) a 
(^*. R^ R7. R^ R^ Rio^ X{±±iEtC|«Ib. 

R^K R^m. v^^ttt>^ifci-2 0i7)r;^^;^a. 

TU-;i^S. T^;i-^;i^S. ^^^{±(R' )3Sio- 

(R' i±mmmi--2ocoimcomi\ymmTh-^x. 

—Th-oXh^K. m^->Xi^Xij^\^. a(±0, 1, 
2, tfzltS^. tfz. b(.±0, 1, tfzli2^^^. 
m{±0 — 1 9c7)»SiT'S)^. a+mb^lT* 

-JKxt 7 c^^l:^ifi?j ^ft#:a^t^^J^^^ ^: ^ (f . 
XCH2C (O) O (CH2)nSi (OCH3)3. CHs 
C (H) (X) C (O) O (CH2)nSi (OC 
Hs ) 3 . ( C H3 ) 2 C ( X ) C ( O ) O ( C H2 ) n S i 

(OCHs) 3. XCH2C (O) O (CH2) nS i (C 
Hs ) (OCH3) 2. CHsC (H) (X) C (O) O 

(CH2)nSi (CH3) (OCH3)2. (CH3)2C 

(X)C(0)0(CH2)nSi(CH3) (OCH3) 

0-2 0c7)Km. ) 

XCH2C (O) O (CH2) nO (CH2 ) i (OC 

Hs ) 3. H3CC (H) (X) C (O) O (CH2) nO 
(CH2) crS i (OCH3 ) 3. (H3C) 2C (X) C 
(O) O (CH2)nO (CH2)mSi (OCH3)3. C 
H3CH2C(H) (X)C(0)0(CH2)nO(CH 
2) i (OCH3) 3. XCH2C (O) O (CH2) n 
0(CH2)tnSi (CHs) (OCH3)2.H3CC 

(H) (X) C (O) O (CH2) nO (CH2) rn-S i 

(CH3) (OCH3)2. (H3C) 2C (X) C (O) 

(R13 ) 3-a (Y) aS i - [OS i 

(R6) -Rio-C (R7) (X) - 
{^^^ R6. RK R®. R^K R^\ R^K R^^. 
a. b. m. X. Y{i±iB(C|lIt) 

(CH3O) sS i CH2CH2C (H) (X) CeHs. 
(CH3O) 2 (CH3) S i CH2CH2C (H) (X) 

C5H5. (CH3O) 3 S i (CH2) 2C (H) (X) - 
CO2R. (CH3O) 2 (CH3) S i (CH2) 2C 
(H) (X) -CO2R. (CH3O) 3S i (CH2 ) 3 
C (H) (X) -CO2R. (CH3O) 2 (CH3) S i 
(CH2)3C(H) (X) -CO2R. (CH30)3S 
i(CH2)4C(H) (X) -CO2R. (CH30)2 



(7) 



?^0 (CH2 ) nO (CH2) m-S i (CH3) (OCH3) 

2. CH3CH2C (H) (X) C (O) O (CH2) nO 

(CH2 ) r.-S i (CH3) (OCH3 ) 2. 

1—2 OCT)^^ m{i0'-2 0^^) 
10 o, m, P-XCH2-C6H4- (CH2) 2 S i (OC 

H3) 3. o , m, P-CH3C (H) (X) -C6H4- 
(CH2)2Si (OCH3)3. o, m. P-CH3CH2 
C(H) (X)-C6H4-(CH2)2Si(OC 
H3 ) 3. o , m, P-XCH2-C6H4- (CH2 ) 3 S 
i (OCH3)3. o, m, P-CH3C (H) (X)- 
C6H4- (CH2 ) 3S i (OCH3)3. o, m, p-C 
H3CH2C (H) (X) -C6H4- (CH2 ) 3 S i (O 
CH3 ) 3. o, m, P-XCH2-C6H4- (CH2) 2 
-O- (CH2) 3S i (OCH3 ) 3. o, m, p-CH 
20 3C (H) (X) -C6H4- (CH2 ) 2-0- (CH2) 
3Si (OCH3)3. o, m, P-CH3CH2C (H) 
(X) -C6H4- (CH2) 2-0- (CH2 ) 3 S i (O 
CH3)3. o, m, P-XCH2-C6H4-O- (C 
H2)3Si (OCH3)3. o, m, p-CHsC (H) 
(X) -C6H4-O- (CH2 ) 3 S i (OCH3) 3. 
o, m, P-CH3CH2C (H) (X) -C6H4-O- 
(CH2)3-Si (OCH3)3. o, m, P-XCH2 
-C6H4-0-(CH2)2-0-(CH2)3-Si (O 
CHs ) 3. o, m, p-CHsC (H) (X) -C6H4 
30 -O- (CH2) 2-0- (CH2)3Si (OCH3)3. 
o, m, P-CH3CH2C (H) (X) -C6H4-O- 
(CH2 ) 2-0- (CH2 ) 3 S i (OCH3)3. 

[0026] ±iimm'\ti^u^]^mi:^^^^m^^^yy 

(R.12) 2-b (Y) b] ^-CH2-C (H) 
-RII-R8 (8) 

40* (CH3) Si (CH2) 4C (H) (X) -CO2R. 
(CH3 0)3Si(CH2)9C(H) (X)-CO 
2R. (CH3O) 2 (CH3 ) S i (CH2 ) 9C (H) 
(X) -CO2R. (CH30)3Si (CH2)3C 
(H) (X) -C6H5. (CH3O) 2 (CH3) S i 
(CH2)3C(H) (X) -CgHs. (CH30)3Si 
(CH2)4C(H) (X) -C6H5. (CH30)2(C 
H3) Si (CH2)4C (H) (X) -C6H5. 

★ 50 ^yl^^y^a ) m^^mf ^tih. 



(9) 

1 5 

[0027] ±ldt K^^v;^S^j#-^*Sy^^^>'^l: 
HO- (CH2 ) n-OC (O) C (H) (R) (X) 

m. R liykmrni" t tzum^m. i ~ 2 o cor/v^^vm. 

H2N- (CH2) n-OC (O) C (H) (R) (X) 
TU—JPm. T'y)V^)Vm. n{i:l— 2 OcOSife) 

[0 0 283 



P> (CH2)n O 




R 



IS. Rli7K*M^^5tii:K*iScl~2 Ooryt-^yl^X. 

X. 7. 8, 9. 10. 1 imc7yM3^mmmj\ 

fci?* Ll^tcOi: LT. OWOffl. HfficO«l. 2ffi<J0;k 

x^l^ >'yr 5 >' . ^y^ ^jU-Jx.^ h-yhUTS, 
y. ^^-t^-f-^l-hVX (2-r5ya:^;P) T5.ym 

coyt^'jT^ymcomiL'i^-^mM^tL^. ttz. 2110*^ 
uc 12 (pphs) 3) i^mmtLxtrnxh^. }Vn- 
xrjv^~'OJ^r}vziii:i^Ym:bmM^i\.h. mz. 2 

fflff<7)^<?)t:"X b 'J T-x— ( F e C 1 2 
( P P h 3 ) 2 ) , 2 0^0— ^;P£Ob'"X N y 7 X —)Vit^ 

^ y^ ( N i c 1 2 ( P P h3 ) 2 ) . mi. 2m 50 



^flfB2 0 0 0-l 289 24 
1 6 

CO - >y y)V<7:>\LX. V y 7'f-;^*x y ^ ymW- ( n i b r 

2 (PBu3) 2) mkh \^xm-'mx^h. 
mm ■ 

^y^y. V}V:i^ym<^m.i\^mm^m ; i^'x^/i^x- 

■T^JV-. 7^b^bKo:7^y, ;px— r/l-, T— 

-fL^-f^Kil^iS:!! ; T-b h y . ^ f-;kxf-;k^ h y . ;>< 
y r^/p^ b ymcoy h ym^M ; /~jv. 

^JVT)V^~1V. t e r t -y^/P-T/kn— /k^cOT/P- 
n-zl^^V^^; r-feb-by;i.. Tnfc°:t-b 'J/t^. ^ 
yv'=~ b U ;t/^c7) - h 1 J ;t ; i^®x^;p. g^^^' 
^)Vm<^:xL.7.n-iVlkmm\:^^Vyt]~ifsy^-^--Y. rn 
b°P'y;(7-;J^^— h^c7);^-d<^— b^}^^^;&iW^> 

i; t.fci. x-?/Pi>' g y 5^ i t < (iSEjWt* 

C02 ^mm.h-thMzii\-^x ts-^^fi^ 3 c i:;Oi-c-s 

[0029] m.^\±. 0 — 20 0°COiEHTtf a t:^^" 

im^fi(n\L-)vim^^(r>^=tmxz-y\^^x\m\zmmi 

^VW, 500 — 10000 0«OiEHtcJ5-S.iO/OW4 L 
'Tf^m.i)^3Q(.m::YXhhh^ b--;l^^S-^#:(7)2^ 
*i04#[±*^'^ilSiLtC< < , t.fz. 1 0 0 0 0 Omif 

-Sx-i^ 3 y^nv -f -T«Lf^a*¥% 

(Mw) )z.m.^^^^M. (Mn) COjt (Mw/M 

n) {zr>\^X\m\zmmtt^\^. t*^t, ?S-ftttfflli!cf% 

<{ii. emr. §^>tff4L<{ii. smr. 

!S?St<{il. 4j.:iT, $^.tC!S?St<{il . SOTT- 
AS « 

±ia<7) J: -5 =Sr*St:vMif^'vaS:^rr^ b'^;^^fi-^#: 

tc)^ L , -ffiit 1 xn^ixhm^^-fh^mm^\Y.-^\'% 

^SJES-fr. *SMtr;t^^r-;l^a^*-r-g.b-::i;P^«-^ 
CH2=CRi -CH2-Z n (1) 



-CR2R3X (2) 



1 7 



xitim<^^mMt:mt. xtt. urn. mmxit^^m 

CH2 = CRi-CH2-Zn-CH2-CRi=CH2 (4) 



(10) sf^lfB2 0 0 0-1 289 24 

1 8 

* -M^ 1 tc^sti^s&*t-^*«WpMb-^!f53{i. mm 

CH2=CRi-CH2-ZnX (3) 



{4, -m.^z^^fixv->h^'mzi:^^m-^^hti^x 

# . ^Ji{S\ J. Organometal. Che 
m. , 44 ( 1 9 72) ^Of^:3ttai^^>iXTV»l.« 

[00 30] ii7)MJ£{±, MmXti^ai^^i^ffttT 
'J:^ b=3f >'^>'-lf>^OX— T-zt^^ig^ ; tS^[:;><^ 

T;P3-;l., t e r t -r^/PT^P-n-yl^^tOTyt-a- 

H- [Si (R12 ) 2-b ( Y) bO] „■ 
COT^fP^fVm. tfzii(R' )3SiO-(R' {4^ 

mm.i—2 0(Dimc7)mt^mmxh-ox. sm^or' 
um-x^-oXhXK. m^'ox\^xhJ:\<^) x^^ti 
I. ^u:t;^;^?•y>-^^i^*&*L. R^^tt^i±Ri3tii2 
«jJLh#itr-& b # . ^ti(:>im-'X% -oxhXK. m 

L. Y^}i2ma±.^m^^t^^tii^im-xh'oxi, 

X<. m^-oX\^Xi>X^\ a{40. 1, 2, t/i{43 

4/-^, b(i;0, 1, tfzli2^^rrr. mii:0~19 

commxhi-. fztzL. a+mb^: i-c-ft^it^ps 

[0033] ±mYX'^^tihm7k^m&mb Lxit. 

mzmm^fi-r. t^*i;^*oo i,c7)im\ -^^zb :^^x ^ . 



^i-C-^l. , S/::. ®sr.^»i[#:co2^Mfls^t--^^t;fc 

[003 1 ] KiE(4, |5K^{i§tL^V^:i)>\ - 8 0 — 2 0 
0 riDliHTiT 3 i i: >?)^-C'# .^ff4L<{4. -40-1 
0 OT;cofgHT-^l.« 

[0032] M.Twm^'J:^^vm^^'p^zm.m±M-^m 
rn'Mt-'^m^rmtatx i.mh^j:^^L, -a., ^mzr^rt 
20 yymi:m^^m-^i^immLrzmzRm^'±xi,mh 

b bni^y;Hk 

aji , b b a 'J ;WtRJtEtc J; 0 S^IStti/ 'J ;t^t:^^ 

■t^Zbi^^X^h. ZtLizm\^^Zb:^^X^6\iVn>' 



S i (R13 ) 3-a (Y) 



. (9) 

l^*K»4 1 ffliO^r^ mW.Tf<z 1 



40 



3 ffliOKHm-^-f--!. :Lb-h^X%. a + m b , -t^j:t> 
imX'hX<. 2mVX±.Xh'oXhX\^ij^. i^n^^y 

m-^izx 'omm^tirzr-^mm=F(7)m'^ut2oim^m. 

[0034] ±iS-^3t9 tcfcft^ Ri 2 . R13 oaf^IsM 
R' j&i^^/l^-*^^^::!;!^^^^!)^ (R' ) 3S iO 

[003 5] ^ix^>b bniy7y-fl:-^!|%ottit:-t>, #tc 
-J^sti 0 

H-S i ( R13 ) 3-a (Y) a (10) 

(j^ftJ, R13, Y. a{i:iirriai:iBito ) xm^ix.tmm 



1 9 

HSiCl3, HSi (CH3)Cl2, HSi (C 
H3 ) 2C K HS i (OCH3) 3. HSi(CH3) 
(OCH3)2. HSi(CH3)20CH3. HSi 
(OC2H5)3, HSi (CHs) (OC2H5)2, H 
Si (CH3)20C2H5, HSi (OC3H7)3. HS 
i (C2H5) (OCH3)2. HSi (C2H5)20C 
H3, HSi (C6H5) (OCH3)2, HSi (C 
eHs) 2 (OCH3) , HSi (CHs) (OC (O) C 
Hs ) 2, HS i (CH3) 2O- [S i (CHs) 2O] 2- 
Si(CH3) (OCH3)2.HSi(CH3) [O-N 
= C (CH3) 2] 2 

[0036] ±lE^ffitt> 



c 6 H5 i±7 X -/t-a^^-r ) 



- y ;PK$rWt- t H n £^ 7 :y 

hZh ^)^T^ h » m^-thts:Sh\i. t - y^)V^}V 
:t^>'K. 2, 5->^';><^;p-2, 5 - S^' ( t -7■■^;^ 
'^;^:t=¥S^) ^^^1?-^^. 2, 5-i'V^;l/-2, 5-y 
( t -7'^;p^;p:t^v) -B-^^^-y. i^'i'S;!^-^ 

>'y'-< yi-^^^i'jt^ H\ 2, 4->^'^'cfn^>'V"-f 

jiii^'^^i^'-^" yrnbVI^, i^'JwzMi^'- 2 -x^/p>\df 
£^;p^c7)^;pjtdf h ; 1 , 1 ( t - 

7'^;l''^;P:t^>-) i^^'n's.=^-9->'. l coe4e4e4e443 1 
( t-:/^;P^;k5j-^5^) -3. 3, 5-hy;<^ 
yl- v- o/s.^Hf >'^(7)>^;L':t =Jr ^ — ;P^*^^tf * 
Ri*sS i O- [S i (Ri*) 2O] 
15) (RI6) o] c-S i Ri*3 (11) 
HRi''2 S i O- [ S i (Ri*)20]a- 
R15) (Ris) O] c-S i Ri*2H 

(i^cf. Ri*&VRi5{i, m—mLKim^^-ox. mm 
it. mmmi'-i oc^)TJi-^)v-m. mmMe—i got 

ati, 0— 1 0 Oc?)fii5:^:^-r<, b«i. 2— lOOcOfi 
[0 04 13 



(11) #M2 0 0 0-1 289 24 

2 0 

[ 0 0 3 7 ] s yt. ±im^mmmt Lximizm^ 

^i:c7)il#:, &±-^]yy A ( 0 ) -i^'b' 

—JVr Vy :^'f-)V'Ji^yi^^ymwmf)^mf ^ti^ . S 
:^'ft;-^l'moM^fOl?lJi: LTfi. RhCl (PP 
h3)3, RhCls, RuC Is, IrCls, FeC 
10 Is, AlCls, PdCl2-H2 0, NiCl2, Ti 

i.<. 2mm.^i±.^imLxi,t^t.ib^x\^. 
[0038] mmmt i^xim^zmmt^^^^-hK ( a ) 

^^<7^T)Vy—)Vmimo\{znL. 1 0-1 — 1 0-8m 

o \<7^mmxmv^hmm<. ^ftt<m 0-3-10 

-6 mo \ (r)mMXWi^^h<^ifX^^. 10-8 mo \ ii^^y 



mo 1 \:xtm\^-^j:^^mm^ 



mimmx'h^<7^X'\ 0- 

^mmr)vy~)vm^±mMmz-^-th ^-jvm^-^ 

m(^T}V'r-)vm^^mMmz^^h'i::-)v^m-^^. 
m/. ( B ) b h' a y ^i-^^^r-ft-^iflj^^^r-t ^ t> <n 

[0039] ( A ) m.^(7^'t:-)v^m.-^wii. wm.xm 

\<^XhX<. tfz. 2«fflI.:JLh^?M-^LTfflV^-Cij; 

{A) m}C^'it^mhLXl,±mzW&-^ivt. 5 0 
0—1 0 0 0 0 0t0iEiatS)-l.f0diiT4 L< , 30 00 
— 5 0 0 0 O<7)iBg|t:S=,;g,c7)50U Difi Lt.^« 500I2JI 
TT-?)^ ^: . b-;PmM-^#;c02|s*O!iftt;6i^il§ntc 

< < , 10 0 0 0 oviix'ht h , i^'^hzmwxim 

[0040] ( B ) fiJc^Ob Fn^ y;t^«-^^-^L^i; 

■s, -r^^b**. TiS-flfcc(;l 1X«1 2-C^$tLi>M^fc 

.ifyi/n^-tfv ; 
[S i (H) (R15) O] b- [S i (R 

-[Si (H) (R15) O] b- [S i ( 
(12) 

^ [-fte] 



r-{SiO)d-(SijD)e- 



R 

I 



15 



I 



>15 



»15 



(SiOJ, 

d16 



(13) 



2 1 

^^-To ^ri3. d, eRX/ftt. 3ad + e + fS10 



(12) 0 0 0-1 289 24 

2 2 

{ii 5Tm^tti>m^^°vi^x=>^^y. mf. tis-^ 



(CH3)3SiO-[Si 
i (CH3 ) 3 (14) 
(CH3)3SiO-[Si (H) 
H) (Ri'') CsHslO] h-S i 

(s^tti. Ri7{i:^ 7^mxii.^^)vm^m.^. sti. 2- 

lOOCO^^^-r. h{i, 0—1 0 OiO^^^-f 
[0042] 



(H) (CHs) O] g- [S i (CeHs) 2O] h-S 



(SiO)r(SI^)j - 
CH3 CeHg 



(16) 



20 



H CH3 

f^iO)i-(Si^)j 
CH3 



CH2CHC6H5 



(17) 



(it4i, Ri^(i, 2- 
i&r/j{i. 3g i + j g 1 0C0M«Srif3t-r. CeH 



(CHs) 0]g- [Si (CHs) {CH2C ( 
(CHs) 3 (15) 

^±iH-m5t 11-17 -c-astL^*.°y i^u^^y^znv 

1, 4-^>'i'i'-x>', 1, 5-^^Hf£^x 
1, 6 -^~7',-J'i^'x>\ 1, 7 -^:?'.'5?i>"x>', 
1, S-y-ti^J^y. 1, 9-ir-;^i^a:y^tOM'fl:7K* 

^^t-^io, o' -yry/i't'js^.^xy— ;^A, 3, 
3 ' - i^'r u ;Pb-x y X y — /PA^ox-x/t^^-ft,-^ 

U T U 7P b U y U -r- h . X h ^ T y n ;=< y X- b 

[0043] ^to i d =5r^t,-^!f«S . b Hai^ U;Ht84M 
<5D#ffiT. ±ta— JKi^l 1~1 7<0xKU>'n^-9->'t^ 

-^^-ft-^co^io t ^-r S . S.t^\ ( A ) fi!c:}i-C*) ^ 
b'-;HSfi-^*^offl?§tt^#Ji:t-C. TIBiOi,c7):«p'» 

[0044 ] 
[^t8] 



30 



(13) 



2 3 

r(osq„.o 
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2 4 



H^CHa 



J CHa 9-(SiO)n- 

3'— '""^"^Tfe 



H^CHa 



|-(OSi)„-q 




H^CHa 
Si 



9-(SiO)„- 




H^CHa 



f 9-(SiO) 



(n{i. 2. 3X{i4T-*'l., m{±. 
*)^, ) 

ttKa;^U;WS^*^b-^t) (b) HMcDm-^TWt 

-irf ^ ^ j&^'Tg= § >o\ m-imc^mt-^ . Tjvy-)v-m 

ilb Koi^U/t^O^r^L-Jt**, 0. 2— ScOlffiHCfei) 

ii:;0W4L<, 0. 4-2. St*!, i DiTi 

^c7)h^^&<Dybi^mMli}L-^^%^ti't. tfz. 0. 

[ 0 0 4 5 ] fiJc^jM A) tfS.-^ ( B ) ^cOiS-fb^jEii, 
2 t T Jn^-f- S ; 1 1 J; 0 Jlfi^S MJiE 

•C'# S . fmmt LTiii^tMRBii^rV^Ai. ( A ) j^^ 

or/P^>-~;PKl mo UcMt, 10-1 — 10-8mol 

1 iCDmMX'hh. 1 0-8mo 1 j; O^i'-^V-Ji; 40 

[0046] ±mmimm&mizi5 v . 2 ( a ) 

tt-t. — ^lC0''C~2 0 0°C. i?4L<{i:3 0°C~1 5 

0'cxmit-t^<7:>ffii.\'^. 8 0°C— 1 5 0°CO© 
STii 1 0#- 1 B#^SJKOMB#r^T-li'ft-ri. tOijff * 50 



5-1 OtOSi^T- 20*^>iX-g.o mi|l3tOl4^{i. fflV^^ (A) b-^;^**^^: 



SIX (B) bKai/U;I^^*'ft-^co±ii*i'tS^^ 

mt^^hi^x^^, 

[0047] :Lcr)mit'&M.m!i^Zii\^X\i. ^-^xh 

0 0 — 1 0 0 0 0 0t0tBSItCi5-S<:7);{)W4 L< . 3 00 
0 — 5 0 0 0 OcO^Hj&^J: OSfi LV^„ t5]^^»:4)^5 0 0 

0 0 0 oa±xh^ t . j\y Y 'J y-ft^wm^z^j:^ » 

[0048] ^^i^ ')}Vm^±m^\>Z-^^h 

M-^Wlt. 7\^^tm%^^ h . mmK}ib^zi: 0 3<'K7t 

i\:Lxmi\L-t^. jPTfc^^iffMi. m/. 

v\ ±fz., »l4^'J;P«^±iI*ifflt^*^-Sb-^;P^ 
[0049] ±ta5i^i:ttffljiS£!f^!)to?i^i:Rj£^f£jit-§>^c 

F. f-F9rnbVP^^:t— F^O^ 
V^x-F. ^■7>;L'^>^T-fe7'- F , :t^'^;FK^, 



( 

2 5 

— /l/-rSV. i/x^'y— /t-TSV. M;x:^?y— ;PTS 

;P-^r;W:f:i; 1, 3 - j^'T-rt'5^:^n (5, 4, 6) 
y-x -fe >- - 7 ^cor 5 y^-ft-^S) I. v^ti-ettii 

i&^TAyf' U r 5 bfStflg ; aafiJcT).-^ U T 5 y i: x^^d;^ ^ 

>-^'"^J. Mi-{f. r-TSyrntVL-b Uy b^v-v-^ 

N- (/3-rsyx^;p) rsyy°abvi^y-?-;i'i>" 

y b^i/v'^>'#Oi;^^c7)£^^y-/^MMlffl^/::{i2 
^t:'-;P^fi-^#;t;^tL. 0. 0 1 — 10fiS%fflV^^ 

[0050] ±m.^x'hhmm^'^vj]^mt:±mMmz 



14) #M2 0 0 0-1 289 24 

2 6 

m^^zm'^^ivt. -^tco~i 0 or. tJt.L<i,t\o 
- 5 0 'cx 1 i^ra- 1 jlP^mg-cS!) h . si-fbifSaoffi^ 

^mn<mimmm<r)mmm\.zm^-^iirx\ 
^'x^-yh. ^"^mwiWA. Kn-xw^mx^h. ^x 

[0051] 



FrJ?— 4H017 AA04 ABOl AB13 AB15 AB17 

AC16 AC19 
4J027 AAOl AA08 AJOl CDOl CD08 
CDOQ 

4J100 AA02P AA03P AB02P AB03P 
AB04P AB07P AB08P AC02P 
AC03P AC04P AC24P AC26P 
AC27P AD03P AG02P AG04P 
AG08P AJ09P AK32P AL03P 
AL04P AL05P AL08P AL09P 
ALIOP AL34P AL36P AM02P 
AM15P AM43P AM45P AM47P 
AM48P AP16P AS02P AS03P 
BA05P BA29P BA56P BA71H 
BA77H BA77P BA81H BBOIH 
BB18P BC04P BC43H BC:43P 
FA03 HA35 H.A37 HC36 HC79 
HC83 JAOO JA03 



